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COMPRESSIBLE TEMPORARY SUPPORT FOR TRANSFER LAYER 



BACKGROUND OF THE INVENTION 

The subject of this invention is temporary supports or carrier layers for transfer layers. 

Transfer layer sheets and processes are well known and have multiple applications in the electronics 
industry, for example, for making photoresist masks and solder resist masks and similarly, in the printing 
industry for making color reproductions and for proofing color separations. 

These transfer layer sheets comprise a temporary support, the transfer layer that is carried thereon and, 
optionally, an intermediate layer. 

Synthetic resin films of polyesters, polyamides, polyethylene, polypropylene, polyvinyl chloride and 
similar materials are used as temporary supports. 

The appropriate transfer layer can be light sensitive as well as light insensitive. 

Light sensitive transfer layers contain, as significant components, a binder, a light sensitive compound, 



which contain imagewise tacky and nontacky areas. These transfer layers contain at least one binder and a 
finely divided powder suitable for production of the image. 

In the transfer process, either the entire transfer layer or imagewise areas are transferred from the 
temporary support onto the permanent support using pressure and/or heat. After the transfer, the temporary 
support is stripped from the transfer layer. Achieving good results requires that the transfer layer have 
greater adhesion to the permanent support than to the temporary support. 

A common problem of such transfer processes is that the smallest irregularity on the permanent 
support or the smallest dust or dirt particie on the permanent support, on the transfer layer or on both 
layers prevents adequate adhesion of the transfer layer to the permanent support, which adversely affects 
operation of the resist or image reproduction and color reproduction in these areas. 

With resist layers, these adverse effects occur primarily during washoff when exposed areas which do 
not adhere properly to the support are removed, so that the etching solution or the solder material can act 
on areas that should actually be protected by the resist layer. 

In the preparation of color reproductions, inadequate adhesion causes "noncolored" flaws, which are 
visible as white spots if paper is used as the image receptor. These defects are especially noticeable in 
continuous tone areas and large area scanning patterns. 

Therefore, the object of the present invention is a transfer layer sheet comprising a temporary support 
and a transfer layer that does not show these disadvantages, that is, a transfer layer sheet which avoids the 
adverse effects caused by surface irregularities or dust particles. This objective is achieved by a transfer 
layer material as defined in Claim 1. 

The transfer layer sheet of the invention is characterized in that the temporary support consists 
essentially of a compressible material. Practically all compressible materials are suitable if their compres- 
sibility is greater than 15% as measured with uniaxial loading by the following method: 

A stack of 50 x 50 mm test samples of the compessible material with a measured total thickness of 
about 10 mm is placed in a Universal Testing Machine made by Zwick Co., Ulm, Federal Republic of 
Germany, with a load capacity of 50 kN. The plunger of the testing machine is then lowered continuously at 
a speed of 1 mm/min and compresses the sample stack. At a pressure of 10 kN, the resulting compression 
of the sample stack is measured and stated as a percent of the thickness of the stack before the application 
of pressure. 

Suitable support materials are natural or synthetic rubbers, such as styrene-butadiene, styrene-isoprene 
or butadiene-acrylonitrile rubber. However, open cell, closed cell or mixed open and closed cell foams, in 
which the foam has a closed cell skin on at least one side have been found especially satisfactory Foams 
with a sandwich structure, that is, with a closed cell skin on both sides, are of special significance within the 
scope of the present invention. The known foam materials, including foams made from polyethylene, 
polypropylene, polystyrene. ABS, polyvinyl chloride, polyurethane, polyesters, and their copolymers, are 
candidate materials. Paper is also a suitable temporary support insofar as it has the required compres- 
sibility. 

The thickness of the temporary support can be 30 to 300 urn, preferably between 30 and 90 urn. (The 
selection depends on end use and in the case of foam, is a function of the specific gravity of the foam.) The 
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'eascr assumec* for the advantageous effect of th-s sucocr: 'S mat the transfer Save'- in contact with the 
zer-^arer.i Sl-cccc can accommodate certer to "t ocrr 'oes as a result cf tne ccmpi>abi'iiy cf the 
tom-pcrary surccd a~c :cn compete v enveicp oust oamces. C: nsecuem-y . coot: adhesion is acnevec 
mmeciateiy ac:acen< :c me est canoe ana ayer transfer can ensue. There r cre. tne defect area, tnat s 
me sice of :ne area o wnicn no adhesion cr nc layer transfer occurs cor-esponas closely to the oiamete- of 
the oust particle anc n.as cract:cai!y no adverse elect on me auaiiry of tne finished mace in contrast, when 
cc event; cna noncemoressibie success are Lseo. ncounfcmiiies or oust parrcies are distorted by the 
irars ; er crccess. so that the oefect area can ce '0 to 20 times the o ameter of tne dust particle. Thus, the 
areas in wmch no aanesicn or .aye' transfer occurs are ^eativeiv arge and result in troublesome detects on 
-Co f insoed 'maqe. 

Lignt sens : :ive transfer 'ayers 'cr tr^e cccuctior o* onooresist mas*s are known from German Patent 
1.522.515. For the production of tne masks, the res.s: aver-: cn a temporary supocrt are transferrec using 
pressure and. or neat onto a permanent metal support and exposed mnagcwise. The temporary sucpert is 
thai removec, and the exposed areas are washed cff. T^e resulting, permanent support can then ce 
mooinec in tne areas jncove r ec throuch trie crccess If the temporary support is ccaouo to actne "gnt 
tra* sue cert :s 'encvec cefore e>posure. 

Transfer layers for the production of sO'der resist masKS are known from U.S. Patent 4.278, T 52. 

Light sensitive transfer 'avers for the preparation of cc or recroductions and minting proofs a f, e also 
knewn. This incudes rricst : mportantly the positive wcking tonac-e, chctop clymencah'e imaging materials 
Known mom German Patents 1.210.321 (U S. Patent 3, -530. 726). 1 304.056 U S Parent 3, 520, "26;. 
t .304,059 <U.S Patent 3.532.327'-. and 2,004,2*4. For mage orcouttiom me tacky, light sensitive layer on a 
terriporary support is transferred ortc a permarent support, mcst commonly paper, anc exposed imagewise 
trrough a color separation transcarencv , whereby the exposed image areas mse their tackiness. The image 
is then rendered visibe by tne application of a toner materia; corresponaing to me color separation 
transparency ■..sec. ""his process car oe repeated with ccior separation transparencies & other colors anc 
using otner toners, ir addition, it is also known to use wasnoff materials for this purpose 

The production of printing proofs can thus proceed mamiv in one of r\vc ways. Recording m one 
procedure, a coicrec. ignt sensitive layer is transferee from a temporary support rnto a permanent 
sue DCd. s exposed anc me .me-rosed areas was. nee on. s^ h?. f a renef mage m r hp m or res. Jtp This 
orocess can tnon oe repeated with oetr o'he r primary mic-c anc with bian.k if oesiren Alternative y, the 
relief mages in toe tnroo or 1 many colors are prepared fhst, with an optional fcurtn mack mage and the 
reiief images are then 'rarmfeeed successively onto a mceptoc Sutahie matenais anc netnrvis are 
described in German OS' ? 2.205/91 2.410 287. 3.342.S81. anc German Paterts 1 .923.989. and 2.522.656- 

Light sensitive transfer layers for the production of images on layers naving imagewise tacvy anc 
nontackv areas are also <nown. For example. German Patent 1 205.11" (US Patent 3,060 025^ discloses 
\or this purpose layers m-mpc^ec nf e *hermopiasti^ hinder and =5 moment German Patent 2.949,462, (U S 
P atont 4,275.1400 oisc::se? ciemented layers mat mnta.n ^5-9^ : c ny weignt of pigpen* anc 25-mc cy 
APioni of an pies-omen- hinder Witn th-s process nchly ooacui-:- images are ootar.ee wncn can oe usee 
preferably for tne f eprcoi irtion of lettering and display materials. 

The use of compressible ^emooraoy supports is ^sneciaiiy significant w r h tne transfer !aye r s o ; German 
Patent Appiicatmr P 3 r25 01 4 " ;U S S.N 066. 1 ?5V the teaching of wnicn is ncorccratea herein by 
reference The^p aver c arc t-a^sf erred m an image. vise manner a^c image cua:ity is highiv depencen* cn 
adhesion Tnese pansier avers contain at least one *;neiy d^ided oowder or a dissolved dye as tonne 
material tn a hinder onpTainirn at east two incompatible coiymer? One is a pciymer phase ;a), which -s m 
the ferm of eiscrete p,ir-inies. p^c has a mimmum dim f orming temperature c- >50°C The second >s a 
pi'^i /m^r phasp i r * wn-e ^ "c^rr'ses at least xie mer mcciastic ace or tnemnop ascc o last c m eric p ; : vne' 
The minimum film forming temperature ef polymer phase (Ct m r^e case of a !ate>. cr the glass Transition 
■ emoerature m the case of a cissoived polymer, .s at least 10 J T ewer than the minimum, nlm 'omring 
'omoerature c-* ociymer cnase <a< The cinder contains 55-9" c o by weignt c»f peivmer phase <;a. anc 3--5"c 
o y w e g n t o t p c I y m e r p n a s e ■ c ■ 

Tne light insensitive transfer layer materia :s sjita: e re image production on a. I ! ig"it sensitive 'a>ers 
that can oe converted magewise ;~tc tacky and nontaik, areas. These avers can eonta r positive as wei 
^s negative w -rki r> g :c^* sers-v\ e sv stems Fcr co si tee .vo r k:fvg systems, onotenaraenatle. most oadxu- 
ao T on ore co : , me r ■ oaO'C . s\ s*ems ar-^ suitable as ce-C'Xeo m 3e r man Pa:ents 1 J 1C 32 J U 5 ^atem' 
5.620.7*26'. 1 5d4 053 ■ o S ~atent 3.620.726' i 259 - J 8 "a- em 5.5S2 32"'- arc.: 2.5C4.2t- Trese 
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contain as light sensitive components either a light sensitive dihydropyridine compound or a light sensitive 
system consisting of a dihydropyridine compound and a hexaaryf-bis-imidazole compound. 

Many finely divided powders suitable for image production are known from the literature, for example, in 
German Patents 1,904,058 and 2,946,896. These powders involve primarily pigments, but dissolved dyes 
are also useful. Cited examples are inorganic and organic pigments, fluorescent materials, metal powders in 
pure form or combined with powdered organic or inorganic carriers, such as titanium dioxide, silicon 
dioxide, glass powder, carbon (carbon black or graphite), metal phthalocyanines, azo dyes, metal powder of 
aluminum, copper, iron, gold or silver or metal oxides and soluble organic dyes. 

The cited light sensitive transfer layers and the light sensitive layer that is convertible into tacky and 
nontacky areas and serves as the receptor are most sensitive to ultraviolet radiation, preferably at wave 
lengths between 250 and 450 nm. All radiation sources that deliver an effective amount of this radiation are 
suitable for exposure, for example, xenon lamps, mercury vapor lamps, carbon arc lamps, lasers, 
fluorescent materials that emit UV light and electronic flash devices. 

As especially desirable results are achieved if the transfer layers of German Patent Application P 
3,625,014 are used with a compressible support in accordance with the invention, the process of image 
production is illustrated by an example of a color proofing procedure with these layers. The light sensitive 




20 the transparent support using a screened positive or negative color separation transparency as the original 
to produce tacky and nontacky areas. The transfer layer of the transfer layer sheet is brought into surface 
contact with the exposed layer by lamination at 85 °C and then the temporary support is peeled off. A color 
image of the original is obtained. After removal of the cover sheet a second laminate of the light sensitive 
material is laminated onto the image, is exposed under the same conditions with a screened color 

25 separation negative or positive of a second color as the original, and is toned by lamination and repeat 
removal of the layer transfer material. This process is then repeated with a color separation transparency in 
a third color and, if desired, with a black transparency. A four color image corresponding to the original is 
obtained. 
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EXAMPLE 1 



A coating formulation of the following composition is prepared for the production of transfer layer 
materials: 

35 55 g of an acrylic copolymer neutralized with alkali, containing methacrylic acid and acrylonitrile and 

with a minimum film forming temperature (MFT) <1°C, and 48.0 g of a dispersion of a cyanine pigment 
based on copper phthalocyanine are mixed with stirring into 840 g of a 38% by weight latex of a copolymer 
of methyl methacryiate and methacrylic acid (97/3 parts by weight) with an MFT of >90°C. 

The coating composition is divided into four parts and coated on the following supports so that the layer 

40 thickness after drying is 4 am: 

a) polyethylene terephthalate (25 urn thick) 

b) polyethylene terephthalate (50 urn thick) 

c) polypropylene film (50 um thick) 

d) foamed polypropylene film with a sandwich structure (50 am thick) 

45 The transfer layers thus obtained are then laminated successively at 85°C under pressure onto a tacky, 

unexposed, positive tonable photopolymerizable layer, which was prepared according to the teaching of 
Example. 1 of U.S. Patent 4,356,253 after, if desired, removal of the cover sheet. The sample is laminated 
through two rollers. The lower roller is the drive roller and has a synthetic resin coating with a Shore A 
hardness of 95. The upper heated roller has a rubber coating with a Shore A hardness of 50. After 

so lamination, the temporary support is removed. Blue, continuous toned surfaces are obtained, showing in 
part many white spots. 

For evaluation, five samples each of 200 cm 2 are cut out and the white spots present counted. The 
result is summarized in Table 1 . 

55 
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T able 1 

Film Number of Spots in Sample 

1 2 3 4 5 
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EXAMPLE 2 

A :oatmg formulation cf the *c I lowing composition s oreparea fcr trie procucticn o* transfer a, or 
•materials: 

54 z of a 30° c bv weight atex or 2-etrvihexy; acryiate. methyl memacryiate anc methacryic ao;c 
'.70 28.2 pans ey weight) witn an average molecuiar weignt of 1C.0CO and a MFT <0 C C and 13 6 g or a 
dispersion of a finely diviced cyanine pigment are added slowly with stirring to 346 g of a 32°o by weight 
latex of a copolymer of methv! metracy late and methy-acryiic acid (98 2 cants oy weight) with a MFT 
> 35°C. 

The coating composition is aivided into four parts anc then coated on the following supports so that the 
! ayer t n ic<ness after drying is 4 j.m: 

a- coi, ethylene, tereohtoa ate (25 cm thick ^ 
oi ooiyethy ene tereohtna : a:e <50 urn thick) 
o) ooivpropylene film (50 cm thiCK) 

d) foamea polvoroDvlene o I m win a sanawieh structure (50 urn thicK) 

Each of the resulting transfer aver mater ais is then laminatec at 35~C _mce: pressure o°tc a tacky 
unexposed, positive tcnaole pnc:opoiyme r izab!e layer as in Example 1 anc the temporary supports 
removed. Blue continuous tone surfaces are obtained, shewing in part many wmte soots. 

-or evaluation, five samces eacn of 200 cov area are cut cut ana the wmte sects present are ccunteo 
""ho 'C-suu! :s summarized m Tarce 2 

Table 2 

Film Number of Spots in Sample 

1 2 3 4 5 



a 


64 


68 


135 


24 


51 


b 


28 


79 


64 


140 


31 


c 


44 


25 


85 


61 


54 


d 


O 


O 


2 


4 


0 



temporary ex poo f:r 
or cry soPCOrt mtc a C 



answer avers in m- ransfer 




0 281 031 



support, so that the reproduction of the image is adversely affected in these areas. These disadvantages 
can be avoided by the use of temporary supports of a compressible material. Suitable materials are those 
with a compressibility greater than 15%. Foams are especially preferred, particularly those that have a 
closed cell skin on at least one side. 



Claims 



1. A transfer layer sheet comprising a temporary support, a transfer layer, and, optionally, one or more 
auxiliary layers, the improvement wherein the temporary support consists essentially of a compressible 
material, the compressibility of which is at least 15%. 

2. A transfer layer sheet in accordance with Claim 1, wherein the temporary support consists essentially 
of an open cell foam, a closed cell foam, or a mixed open and closed cell foam. 

3. A transfer layer sheet in accordance with Claim 2, wherein the foam has a closed cell skin on at least 
one side. 

4. A transfer layer sheet in accordance with Claim 3. wherein the foam has a sandwich structure. 

5. A transfer layer sheet in accordance with Claim 4, wherein the foa m is a sandwich of olefin 




finely divided powder and/or a dissolved dye in a binder, and the binder of the transfer layer consists 
essentially of 

a) about 55-97 wt.% of at least one polymer in the form of a powder having a minimum film-forming 
temperature of above 50 °C, and, 

b) about 3-45 wt.% of at least one thermoplastic and/or thermoplastic/eiastomeric polymer, having a 
minimum film-forming temperature when used as a latex, or, a glass transition temperature when used as a 
dissolved polymer, which is at least 10°C lower than the minimum film-forming temperature of polymer 
phase (a), whereby polymer phases (a) and (b) are incompatible. 

7. A transfer layer sheet in accordance with Claim 1 , wherein the transfer layer is light sensitive and is 
transferred as a complete layer before exposure onto the permanent support. 

8. A transfer layer sheet in accordance with Claim 1, wherein the transfer layer is light sensitive and the 
image or partial image is transferred onto the permanent support. 

9. In a process for applying a supported transfer layer to a permanent support, comprising the steps of: 
a) providing a transfer layer sheet comprising a temporary support, a transfer layer, and, optionally, one 

or more auxiliary layers, 

b) applying the transfer layer sheet to the permanent support, with the transfer layer in surface-to- 
surface contact with the permanent support, and, 

c) removing the temporary support, whereby the transfer layer is transferred to the permanent support, 
the improvement wherein the temporary support consists essentially of a compressible material, which has 
a compressibility of at least 15%. 

10. A process according to Claim 9, wherein the temporary support is an open cell foam, closed cell 
foam, or a mixed open and closed cell foam. 

11. A process according to Claim 10, wherein the foam has a closed cell skin on at least one side. 

12. A process according to Claim 11, wherein the foam has a sandwich structure. 

13. A process according to Claim 12, wherein the foam is a sandwich of olefin copolymer/polyolefin 
foam/olefin copolymer. 

14. A process according to Claim 9, wherein the transfer layer contains at least one finely divided 
powder and/or a dissolved dye in a binder, and the binder of the transfer layer consists essentially of 

a) about 55-97 wt.% of at least one polymer in the form of a powder having a minimum film-forming 
temperature of about 50° C, and 

b) about 3-45 wt.% of at least one thermoplastic and/or thermoplastic/eiastomeric polymer, having a 
minimum film-forming temperature when used as a latex, or, a glass transition temperature when used as a 
dissolved polymer, which is at least 10°C lower than the minimum film-forming temperature of polymer 
phase (a), whereby polymer phases (a) and (b) are incompatible. 

15. A process according to Claim 9, wherein the transfer layer is light sensitive and is transferred as a 
complete layer onto a permanent support before exposure. 

16. A process according to Claim 9, wherein the transfer layer is light sensitive and the image or partial 
image is transferred onto the permanent support. 
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